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ON FOSSIL BEMAINS OF REPTILIA AND FISHES FBOM ILLINOIS. 
BY E. D. COPE. 

John Collett, the accomplished assistant of Prof. Cox of the 
Geological Survey of Indiana, recently submitted to my examina- 
tion a number of vertebrate remains from some point in Illinois. 
The specimens were taken from a blackish shale, and consist of 
separate vertebrae and other elements of the skeleton, often in a 
fragmentary condition. Although the absence of information as 
to the mutual relations of the pieces renders the identification 
difficult, yet the interest attaching to them, in consequence of 
their peculiar forms and the locality of their discovery, renders 
it important to determine their zoological position. Mr. Collett 
informs me that all the specimens were found near together, and 
at the same horizon, by Dr. Winslow. Much credit is due to Dr. 
Winslow for the painstaking labor bestowed in procuring and 
cleaning the specimens, and for his liberality in presenting them 
to the geological collection. 

A remarkable peculiarity of all the vertebrae of the series is the 
longitudinal axial perforation of the centrum. They present the 
character observed in Archegosaurus and other Stegocephalous 
Batrachia ; but which also exists, according to Giinther, in the 
living Rhynchocephalous lizard — the Sphenodon of New Zealand. 
The bones of the limbs and scapular arches are so decidedly 
reptilian, and so unlike those of any Batrachia with which we are 
yet acquainted, that I am disposed to refer them to the former 
class. And as there are several points in which the fossils re- 
semble the order Bhynchocephalia, I refer them provisionally to 
that neighborhood. They constitute the first definite indication 
of the existence of animals of that type in the western hemisphere. 

Associated with these saurians were found teeth of two species 
of fishes, which are important in evidence of the position of the 
beds in which they occur. One of these is a new species of Cera- 
todus, Agass., and the other a Diplodus. The former genus is 
characteristic of the Triassic period in Europe, one species having 
been found in the Oolite. It still lives in North Australia. In 
both these respects the Rhynchocephalian lizards present a re- 
markable coincidence. They also belong to the horizon of the 
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Trias in Europe, and the only living species is found in New 
Zealand. Thus it would seem that a fragment of this fauna, so 
ancient in the northern hemisphere and so remarkably preserved 
in the southern, has been brought to light in Illinois. It must be 
added, in reference to the geologic age of the fossils, that the 
genus Diplodus, Ag., has not yet been discovered above the car- 
boniferous ; and that one genus of the Rhynchocephalia belongs 
to the Permian in Germany. We, therefore, await further mate- 
rial before venturing a decision whether they belong to Triassic 
or Permian time. 

Cricotus heleroclitus, Cope. 

Generic characters. — This genus is indicated primarily by 
caudal vertebrae ; other parts of the skeleton found with it 
probably belong to the same animal, so I describe them in this 
connection, awaiting further discoveries to confirm or disprove 
such reference. The pieces include parts of two femora — of 
? tibia, ? ulna, metapodial and phalangeal bones, ribs, and other 
pieces. 

The caudal vertebra best preserved is stout, discoidal in form, 
and deeper than wide. It resembles in form that of an herbivorous 
dinosaurian, but differs otherwise. The articular faces are deeply 
concave, the posterior most strongly so ; and the middle is occu- 
pied by a large foramen, whose diameter is about equal to that of 
the centrum on each side of it. The lateral borders of the poste- 
rior articular face are expanded backwards, and articulate with a 
bevel of the corresponding edge of the anterior articular extremity. 
In this way the vertebra combines the mechanical relations of the 
biconcave with the opisthocoelian structures. The neural arches 
are narrow, and directed backwards ; their bases are firmly 
coossified with the centrum ; no zygapophyses appear on the 
portion of the neurapophyses preserved, and it is probable that 
they were weak if existing. On the inferior surface of the centrum 
two shallow pits occupy considerable space, and indicate the ex- 
istence of large, free, chevron bones. No transverse processes. 
In one vertebra the floor of the neural arch is deeply excavated ; 
in the other it is plane, and marked with a median groove. 

Of the remaining bones it may be observed that the articular 
faces were evidently capped by cartilage, and do not present the 
smooth condyloid character common to so many reptiles. They 
are, indeed, not so smooth as the dense layer of the shafts and 
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surrounding portions, which rises in a fine bounding ridge round 
the surface formerly capped by the cartilage. The articular end 
of a bone may be the proximal end of the femur. The section of 
the shaft resembles that of a T-rail — the lesser expansion repre- 
senting the base of the trochanter, and the greater that of the 
head. Seen proximally, the head is transverse and truncate, as 
in the great trochanter of many mammals, while the trochanter is 
smaller, oval in section, and oblique to the head. There are two 
articular facets on the head — the larger extends across the inner 
side ; the smaller is subronnd, and Is directed inwards or towards 
the trochanter ; the two are separated by the ridge of a right 
angle. 

A supposed distal end of a metapodial bone displays a shallow 
trochlear face of not much antero-posterior diameter. A phalange 
is of remarkable form, resembling that of an herbivorous dinosaur 
in its short wide proportions. The articular faces are slightly 
trochlear in their character, and the inferior is directed inferiorly 
at an angle of 45° to the axis of the shaft. The form indicates a 
digitigrade terrestrial form. The proximal end of a rib exhibits 
the section of the shaft and the head. The latter has a broad, 
tubercular, articular surface, and a smaller capitular surface on 
the narrow produced head. The section of the shaft is lenticular. 

This genus appears to combine some dinosaurian characteristics 
with those in which it resembles the Bhynchocephalia. This 
association of diverse features is confirmed by those observed in 
the genus Glepsydrops, Cope, described below. 

Specific Characters. — The surface of the sides of the centrum 
is marked with a few coarse shallow longitudinal grooves, which 
run into shallow reticulations of weak raised lines. The neura- 
pophysis is sharp-edged in front, and with some ridges externally 
at the base. 

The edge of the posterior articular face is excavated opposite 
to the chevron facets. The latter are large, are separated by a 
flat surface, and are bordered externally by a raised edge from the 
polished dense layer of the lateral face. 

M. 

Diameter of centrum — vertical 021 

" " transverse 019 

" " longitudinal Oil 

Width of neural canal 006 

" of neurapophysis 004 
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The superficial layer of the other bones is smooth or striate and 
rugose near articular extremities. The distal end of the head is 
oblique, and the side below it concave for a short distance. The 
very short shaft of the phalange is concave, almost emarginate on 
one margin. The borders of the tubercular head of the rib are 
thin and broadly flared outwards at the sides. 

M. 

Transverse proximal diameter femur 034 

Antero-posterior diameter head of femur 018 

Transverse diameter shaft of femur 015 

Vertical diameter shaft of rib 008 

" " rib at tubercle 016 

" " rib at head 006 

Transverse diameter tubercle of rib 008 

Proximal width of phalange 014 

" depth of " 007 

Length of same phalange 010 

The remains indicate an animal more robust than any existing 
lizard, but probably not so long as some of the larger Varani. 

Clepsydrops collettii, Cope. 

Generic characters. — This genus reposes on a series of vertebra?, 
which includes cervicals, dorsals, and caudals. Associated with 
these are proximal ends of ribs, a coracoid bone, and some pha- 
langes, which are provisionally referred to the same. They bear the 
same relation of size to the vertebras that the corresponding bones 
do to the vertebra? of the Gricotus heteroclitus, and have an appro- 
priately more slender form, like the vertebra? in Clepsydrops. 
They belong in any case to an allied form. 

The vertebra? on which the genus reposes are more elongate 
than the corresponding ones of Gricotus. They are deeply bicon- 
cave, the articular cavities being funnel-shaped and continuous, 
thus perforating the entire length of the centrum. In a dorsal 
vertebra the cavities communicate by a very small orifice, while 
in the posterior, the median contraction of the canal is less marked. 
The posterior cavity is more gradually contracted than the ante- 
rior; in the latter the excavation is, in most of the vertebra?, but 
slight (except beneath the floor of the neural arch), until it falls 
rather abruptly into the axial perforation. In an ? anterior dorsal 
it is as widely excavated at the border as the posterior funnel. 
Another peculiarity is the absence of processes of the centrum ; 
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and a small capitular articulation is seen sessile on the border of 
the cup of two of the dorsals. 

The axis has a singular form, owing to the tubular perforation 
which continues the posterior excavation to the anterior face of 
the centrum. There are three articular faces, a larger subround 
inferior and two smaller superior, which border the neural canal 
in front and below, and are separated from each other and the 
inferior face by the perforation in question. The anterior face 
slopes obliquely backwards and downwards, and is convex in 
transverse section. There is no facet for the free hypapophysis 
of the odontoid, but it appears that the inferior articular face was 
applied exclusively to the centrum of the atlas, as in Sphenodon. 
But the axis differs from that of the latter genus in the absence of 
a coossified odontoid process. Either that element is altogether 
wanting, or it consists of two pieces, interrupted in the middle by 
the notochordal foramen, and in correspondence with the superior 
articular facets. There is no true hypapophysis of the axis, and 
the only indication of lateral processes is a small articular facet 
on each side on the lower part of the rim of the posterior funnel. 
These may have been related to rudimental cervical ribs. The 
neural arch is broken off. 

The dorsal vertebra have their sides somewhat contracted ; in 
one specimen the inferior face is rounded, in another, which I 
suppose to belong to a different part of the column, it is longitu- 
dinally acute. In this and another dorsal, where the parts are 
exposed, the floor of the neural canal is interrupted by a deep 
fissure, which has a triangular shape with the apex downward, 
when seen in profile. This is due to the fact that the opposite 
halves of the centrum are united by the circumferences of the 
articular cups, which have in profile an H shape. The diapo- 
physis does not project far beyond the base of the neural arch, 
and is compressed. 

The caudals are elongate, and resemble, in the forms of the 
centrum and neural arch, those of Laelaps. The neural spines 
are not preserved, but if present were directed well backwards, 
bearing the posterior zygapophyses, since the arch stands only on 
the anterior three-fifths of the centrum. Chevron facets are not 
distinct, but two emarginations on the rim of the posterior face of 
one of the vertebrae indicates their existence. In other centra, 
even these notches are wanting. The tail was evidently tapering. 



